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background

 

Infantile Krabbe’s disease produces progressive neurologic deterioration and death in
early childhood. We hypothesized that transplantation of umbilical-cord blood from
unrelated donors before the development of symptoms would favorably alter the natu-
ral history of the disease among newborns in whom the disease was diagnosed because
of a family history. We compared the outcomes among these newborns with the out-
comes among infants who underwent transplantation after the development of symp-
toms and with the outcomes in an untreated cohort of affected children.

 

methods

 

Eleven asymptomatic newborns (age range, 12 to 44 days) and 14 symptomatic infants
(age range, 142 to 352 days) with infantile Krabbe’s disease underwent transplantation
of umbilical-cord blood from unrelated donors after myeloablative chemotherapy. En-
graftment, survival, and neurodevelopmental function were evaluated longitudinally
for four months to six years.

 

results

 

The rates of donor-cell engraftment and survival were 100 percent and 100 percent, re-
spectively, among the asymptomatic newborns (median follow-up, 3.0 years) and 100
percent and 43 percent, respectively, among the symptomatic infants (median fol-
low-up, 3.4 years). Surviving patients showed durable engraftment of donor-derived
hematopoietic cells with restoration of normal blood galactocerebrosidase levels. In-
fants who underwent transplantation before the development of symptoms showed
progressive central myelination and continued gains in developmental skills, and most
had age-appropriate cognitive function and receptive language skills, but a few had mild-
to-moderate delays in expressive language and mild-to-severe delays in gross motor
function. Children who underwent transplantation after the onset of symptoms had
minimal neurologic improvement.

 

conclusions

 

Transplantation of umbilical-cord blood from unrelated donors in newborns with in-
fantile Krabbe’s disease favorably altered the natural history of the disease. Transplan-
tation in babies after symptoms had developed did not result in substantive neurologic
improvement.

abstract

Copyright © 2005 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on July 20, 2008 . For personal use only. No other uses without permission. 



 

n engl j med 

 

352;20

 

www.nejm.org may 

 

19

 

, 

 

2005

 

The

 

 new england journal 

 

of

 

 medicine

 

2070

rabbe’s disease, or globoid-cell

 

leukodystrophy, is an autosomal recessive
disorder due to deficiency of the lysoso-

mal enzyme galactocerebrosidase and character-
ized by failure of the process of myelination in the
central and peripheral nervous systems, rapidly pro-
gressive neurologic deterioration, and death. More
than 60 mutations have been identified that result
in low enzymatic activity leading to a decreased
ability to degrade galactolipids found in myelin.
The accumulation of galactolipids results in in-
flammation, dysmyelination, and demyelination of
the developing brain. In the infantile form, symp-
toms appear before six months of age and include
irritability, dysphagia, progressive spasticity, men-
tal deterioration, blindness, deafness, seizures, and
death, usually before two years of age.
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Allogeneic hematopoietic stem-cell transplan-
tation has been previously reported to be benefi-
cial in patients with early stages of juvenile Krabbe’s
disease.
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 Donor stem cells repopulate various tis-
sues, delivering enzymes both inside and outside
the vascular compartment; children so treated have
had improved neurologic outcomes and improved
overall survival.
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 Bone marrow has traditionally
been used as the source of donor stem cells for
transplantation. However, many children lack a
matched donor, and recruitment of an unrelated
adult donor takes too long for the treatment of a
rapidly progressive disorder. Banked umbilical-cord
blood from unrelated donors is readily available
and can be used after myeloablative therapy.
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We assessed the safety and efficacy of trans-
plantation of umbilical-cord blood from unrelat-
ed donors with partial HLA mismatches for the
treatment of two groups of infants with Krabbe’s
disease. Krabbe’s disease was diagnosed prenatal-
ly or at birth because of a family history of the dis-
ease in 11 patients, and they underwent transplan-
tation as newborns; 14 children without a family
history of the disease underwent transplantation
in infancy after the onset of clinical symptoms.

 

patients

 

Between August 1998 and August 2004, 11 asymp-
tomatic newborns and 14 symptomatic infants with
Krabbe’s disease underwent transplantation of um-
bilical-cord blood from unrelated donors. The dis-
ease was diagnosed in six newborns prenatally and
in five shortly after birth. The disease was diag-

nosed in the 14 symptomatic patients when they
were between four and nine months of age. Treat-
ment plans were approved by the institutional re-
view boards of Duke University Medical Center,
Durham, North Carolina (22 patients), Cardinal
Glennon Children’s Hospital, St. Louis (1 patient),
DeVos Children’s Hospital, Grand Rapids, Michi-
gan (1 patient), and Hôpital Sainte-Justine, Montre-
al (1 patient), and written informed consent was ob-
tained from the parents of all infants. Four patients
were enrolled in the Cord Blood Transplantation
Study. Assays of leukocyte galactocerebrosidase
activity confirmed the diagnosis in all patients.

 

selection of hla-matched units

 

Searches for cord-blood units from unrelated do-
nors were conducted through the National Mar-
row Donor Program, the Cord Blood Transplanta-
tion Study banks, and the New York Blood Center.
Intermediate-resolution typing for HLA class I al-
leles (A and B) and high-resolution typing for
HLA class II DRB1 alleles were used for matching.
The unit of cord blood had to deliver at least 3¬10
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nucleated cells per kilogram of body weight (the
count before cryopreservation was used).
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 Units
matching for four to six of six HLA antigens were
tested for galactocerebrosidase
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 in 21 of the 25 pa-
tients; after 2 to 4 units were tested per patient, units
with higher activity were selected when available.
The cryopreserved units were thawed, washed, and
tested for blood-borne pathogens, hemoglobinop-
athies, hematopoietic progenitor-cell content, and
sterility, as previously described.
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transplantation procedure

 

Patients were prepared for transplantation with
busulfan and cyclophosphamide. They received
cyclosporine and steroids as prophylaxis against
graft-versus-host disease and supportive care, as
described previously.
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 Twenty-three patients re-
ceived horse antithymocyte globulin; one received
rabbit antithymocyte globulin. Myeloid engraftment
was defined as occurring on the first of three con-
secutive days on which the absolute neutrophil count
was above 500 per cubic millimeter with donor cells.
Platelet engraftment was defined by a platelet count
of at least 50,000 per cubic milliliter for at least sev-
en consecutive days.

 

neurodevelopmental assessment

 

Standardized and validated neurobehavioral tools
were used to assess all infants before transplan-
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